Abstract. We present an elementary proof for Ljunggren equation.
Introduction
In 1942, Ljunggren [1] presented a sophisticated proof for that the only solutions of equation
in positive integers are (1, 1) and (239, 13). Mordell [2] asked if it was possible to find a simple or elementary proof. In 1991, Steiner and Tzanakis [3] gave a simpler proof by reducing the problem to a Thue equation and then solving it by using a deep result of Mignotte and Waldschmidt [4] on linear forms in logarithms and continued fractions. In this not, we present an elementary proof for the problem.
Preliminaries
Lemma 1. For any two adjacent numbers a, b in sequence {a i } ∞ i=0 where a 0 = 0, a 1 = 1, a n+2 = 2a n+1 + a n , a 2 + b 2 is just in the sequence. If b > 12 then a, b can be represented as 2c + 5d, 5c + 12d (c = 0), respectively. Hence,
If there exists a positive integer k such that
then we have
Its discriminant is 
